Purpose. To evaluate the regression of fear of falling (FOF) and identify its risk factors in patients with severe knee osteoarthritis before and one year after total knee arthroplasty (TKA). Methods. 11 men and 57 women with a mean age of 73 years and a mean body mass index of 30.36 kg/m 2 who had severe (grade 3 or 4) knee osteoarthritis and knee pain of ≥1 year were included. Two weeks before and one year after TKA, patients were asked about their FOF status and falls history. 
introduction
Fear of falling (FOF) and falls are common in the elderly population and may result in injuries, limitation in physical activities, loss of independence and decreased psychological functioning. A fall is defined as unintentionally coming to rest on the ground, or at some other lower level, not as a result of a major intrinsic event such as a faint, stroke, or seizure, nor an overwhelming external hazard such as a hit by a vehicle. 1 Fear of falling (FOF) has been reported by 25% to 55% of adults aged >65 years and one third of them falls annually. [2] [3] [4] [5] [6] [7] [8] FOF can occur in older people who have or have not experienced a fall. 9 FOF and falls are risk factors for each other. Once FOF develops, especially if activities are limited, it is likely to persist regardless of whether there is a fall. 10 Severe knee osteoarthritis (OA) is characterised by pain, stiffness, and disability of the knee joint.
11
Severe pain negatively affects muscle strength, coordination, postural sway, power, proprioception, mobility, and walking abnormalities, and increases fall risk 12, 13 and possibly FOF. Individuals with severe knee OA experience loss of self-efficacy, activity avoidance, loss of self-confidence, and finally FOF without actually experiencing a fall.
14 Having one or more abnormalities in gait at baseline is the strongest predictor for FOF. 3 Total knee arthroplasty (TKA) improves pain, physical function, quality of life, fall risk, and possibly FOF in people with severe knee OA. 15 This study aimed to evaluate the regression of FOF and identify its risk factors in patients with severe knee osteoarthritis before and one year after TKA.
Materials and Methods
The study was approved by the ethics committee of our hospital. Informed consent was obtained from each patient. 11 men and 57 women with a mean age of 73 (standard deviation [SD], 5.28) years and a mean body mass index of 30.36 (SD, 4.49) kg/m 2 who had severe (grade 3 or 4) knee OA and knee pain of ≥1 year were included. Patients with neurological disorders (cognitive impairment, mental disease, cerebrovascular disease, and Parkinson's disease) or rheumatoid arthritis were excluded.
22 patients had pain in other parts of the body, and 12 patients had undergone other arthroplasty. Four patients had no, 24 had one, 32 had 2, and 8 had 3 chronic diseases. 58 patients were socially active.
Two weeks before TKA, patients were asked about whether they had FOF ("Have you been worried or afraid that you might fall?") and whether they had fallen in the previous year. The responses were dichotomous. Patients were asked to complete the Physical Activity Scale for the Elderly (PASE), 16 Short Form 36 (SF-36), 17 and Western Ontario and McMaster Universities Arthritis Index (WOMAC) [18] [19] [20] questionnaires. Clinical performance was assessed using the Berg Balance Scale (BBS) 21, 22 and Timed Up and Go (TUG) test. 23, 24 The same evaluation procedure was carried out one year after TKA. The Kolmogorov-Smirnov test was used for normality analysis of the parameters. In univariate analysis, patients with or without FOF were compared using the Fisher's exact test for categorical variables and the independent t test for continuous variables. All potential risk factors were included in the multiple logistic regression model, and stepwise elimination (Wald method) was used. All tests were 2-sided. A p value of <0.05 was considered statistically significant.
results
Of the 68 patients, 56 (82.4%) had FOF preoperatively and 30 (44.1%) had FOF one year after TKA (p<0.001). FOF more commonly occurred in women, fallers, those with ≥2 chronic diseases, and those aged >74 years. Patients with FOF had poorer physical outcome in terms of the PASE score, physical and mental component summary (PCS & MCS) scores of the SF-36, pain and physical function scores of the WOMAC, BBS score, and TUG (Table 1) .
In multiple logistic regression analysis, the strongest predictors for FOF preoperatively were fallers (odds ratio [OR]=9.83, p=0.028), MCS score of SF-36 (OR=0.88, p=0.024), and TUG (OR=3.4, p=0.013) [ Table 2 ]. Fallers were 9.8 times more likely to have FOF; one-point increase in MCS score of SF-36 reduced the odds of FOF by 12%; and one-second increase in TUG increased the odds of FOF by 3.4 times. The strongest predictors for FOF one year postoperatively were fallers (OR=16.51, p=0.041), patients with ≥2 chronic diseases (OR=17.33, p=0.011), physical function score of WOMAC (OR=1.015, p=0.005), and MCS score of SF-36 (OR=0.86, p=0.015) [ Table 2 ]. Fallers were 16.5 times more likely to have FOF; patients with ≥2 chronic diseases were 17.3 times more likely to have FOF; one-point increase in physical function score of WOMAC increased the odds of FOF by 0.15%; and one-point increase in MCS score of SF-36 reduced the odds of FOF by 14%.
discussion
Severe knee OA is a risk factor for developing FOF. In our study, most patients had severe pain, stiffness, and dysfunction, and were vulnerable to instability, muscle weakness, falls, and FOF. They were restricted in everyday activities. Excessive FOF and avoidance of activities may compromise quality of life, and result in decline in physical capabilities and a vicious cycle of increased risk of falls. Independent risk factors for developing FOF have been reported to be having at least one fall, increased age, female gender, and gait balance problems. 3, 10, [25] [26] [27] [28] [29] [30] Other risk factors less frequently reported are dizziness, self-rated health status, and depression. 28, [30] [31] [32] [33] [34] [35] In our study, the FOF rate before TKA was 82.35%, which is higher than that reported in other studies. 36, 37 One year after TKA, the rate decreased to 44.12% and was consistent with the 32 to 55% reported in a community dwelling elderly population. [2] [3] [4] Over 50% of persons with FOF do not experience a fall. 28, 30, 38, 39 In our study, 68% and 35.8% of nonfallers reported FOF before TKA and one year after TKA, respectively. Once FOF develops, it is unlikely to resolve regardless of the fall experience, especially when activities are limited. 10 Our study supports that FOF could be reduced when factors that had produced and increased FOF were minimised. Since one year after TKA, the levels of pain and stiffness were gradually improved significantly, as well as physical functioning.
conclusion
TKA positively affected FOF and gradually reduced the FOF rate over a year period after TKA in an elderly population.
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